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3UHVVXUHGULYHQ PHPEUDQH SURFHVVHV KDYH VWURQJO\ JDLQHG LPSRUWDQFH LQ LQGXVWULDO
VHSDUDWLRQV RYHU WKH SDVW WKUHH GHFDGHV 1XPHURXV LPSURYHPHQWV LQ WKH WHFKQRORJ\ ± IRU
LQVWDQFHGHYHORSPHQWRIKLJKO\VHOHFWLYHDQGSHUPHDEOHPHPEUDQHVLPSURYHPHQWLQSHULSKHUDO
WHFKQRORJ\ ± KDYH OHG WR ZLGHVSUHDG DGDSWDWLRQ RI WKLV SURFHVV LQ FKHPLFDO HQYLURQPHQWDO
SKDUPDFHXWLFDODQGELRPHGLFDODSSOLFDWLRQV
0HPEUDQH IRXOLQJDQGVXEVHTXHQWSHUPHDWH IOX[GHFOLQHDUH LQHYLWDEO\DVVRFLDWHGZLWK
WKHSUHVVXUHGULYHQPHPEUDQHSURFHVVHV'HVSLWHWKHYDULRXVVWXGLHVRQPHPEUDQHIRXOLQJDQG
UHODWHG SKHQRPHQD WKH IXQGDPHQWDO PHFKDQLVPV DQG SURFHVVHV LQYROYHG DUH VWLOO QRW IXOO\
XQGHUVWRRG7\SLFDOREVHUYDWLRQVRISHUPHDWHIOX[RYHUWLPHUHYHDODUDSLGLQLWLDOGHFOLQHIROORZHG
E\ DPRUH JUDGXDO ORQJWHUP GHFOLQH 7KLV LQGLFDWHV WKH LQFUHDVH RI WKHPHPEUDQH UHVLVWDQFH
ZLWK WLPH 7KH UHVLVWDQFH RI PHPEUDQH LV PRGHOHG YLD GLIIHUHQW PHFKDQLVPV SRUH EORFNDJH
FRQFHQWUDWLRQ SRODUL]DWLRQ DQG FDNH IRUPDWLRQ 7KHVH PRGHOV GHSHQG RQ WKH H[SHULPHQWDO
SDUDPHWHUV DQG GR QRW GHVFULEH WKH IRXOLQJ SURFHVV FRPSOHWHO\ ,W VKRXOG EH QRWHG WKDW WKH
FKDUDFWHULVWLFVRI WKHV\VWHPFKDQJHZLWK WLPHEHFDXVHRI WKHHYROXWLRQRIPROHFXOHV VXFKDV
SURWHLQVRU WKHLU LQWHUDFWLRQVZLWKHQYLURQPHQWDSRURXVPHGLXPDQGDIOXLG)XUWKHUPRUHWKH
SUREOHP LV PXOWLSK\VLFV K\GURG\QDPLFV PDVV WUDQVSRUW SK\VLFDO FKHPLVWU\ DQG PXOWLVFDOH
PROHFXOHPHPEUDQHSRUHVDQGPHPEUDQH
7KH IRXOLQJ RI PHPEUDQH GXULQJ WKH ILOWUDWLRQ RI FRPSOH[PHGLD FRQWDLQLQJPLFURRUJDQLVPV LV
IUHTXHQW ZDVWHZDWHU FOHDQLQJ VROXWLRQV PLFURRUJDQLVPV FXOWXUHV HWF 0LFURRUJDQLVPV FDQ
DWWDFK JURZ PXOWLSO\ DQG UHORFDWH RQ WKHPHPEUDQH VXUIDFHV WKH\ FDQ H[FUHWH H[WUDFHOOXODU
SRO\PHUVXEVWDQFHV(36(36DUHSULPDULO\FRPSRVHGRISRO\VDFFKDULGHVDQGSURWHLQV 7KH
IRXOLQJ FDQ EH ORFDWHG RQ WKH VXUIDFH DQG LQ WKH YROXPH RI WKH PHPEUDQH 7KH IRXOLQJ RI
PHPEUDQHV E\ SURWHLQV LV DOVR SUHVHQW LQPDQ\ SRVW WUHDWPHQW RI IRRG SURGXFWV H[WUDFWLRQ RI
SURWHLQVIURPPLONFRQFHQWUDWLRQRIFRRNLQJMXLFHIRUH[DPSOH

7KHREMHFWLYHRIWKLVZRUNZDVWRIRFXVRQWKHIRXOLQJRIXOWUDILOWUDWLRQDQGPLFURILOWUDWLRQ
PHPEUDQHV E\ SURWHLQV ,Q FRQWUDVW RI VPDOOPROHFXOHV WKDW EHKDYH OLNH ULJLGPROHFXOHVPRVW
SURWHLQVGRQRWVLPSO\DWWDFKRUGHWDFKIURPDQLQWHUIDFHZLWKFHUWDLQDGVRUSWLRQDQGGHVRUSWLRQ
SUREDELOLWLHV ,QVWHDG WKHFRPSOH[FRPSRVLWLRQDQGVWUXFWXUHRISURWHLQVFDXVHVPRUHFRPSOH[
SKHQRPHQD VXFK DV VWUXFWXUDO UHDUUDQJHPHQWV FKDQJLQJ VXUIDFH DIILQLWLHV GXULQJ DGVRUSWLRQ
SRVLWLYHFRRSHUDWLYHHIIHFWVRYHUVKRRWLQJDGVRUSWLRQNLQHWLFRUVXUIDFHDJJUHJDWLRQ
)LUVWO\ZHZHUHLQWHUHVWHGLQEHWWHUXQGHUVWDQGLQJWKH LQWHUDFWLRQVEHWZHHQWKHPHPEUDQHVDQG
SURWHLQVDQGWKHPHFKDQLVPVRIIRXOLQJ6HFRQGO\WKHPRGHOLQJRIWKHPHPEUDQHSURFHVVZDV
GHYHORSHGLQRUGHUWRGHVFULEHDQGSUHGLFWWKHSHUIRUPDQFHRIWKHILOWUDWLRQV\VWHP7KHSURSRVHG
PRGHOFRXOGWKHQEHYDOLGDWHGE\QHZILOWUDWLRQH[SHULPHQWV
%6$%RYLQH6HUXP$OEXPLQVROXWLRQV LQ0LOOL4ZDWHUZDVXVHGDVDPRGHORISURWHLQV LQ WKH
SURMHFW 7KHFRPPHUFLDO3(68)0)PHPEUDQHVZHUHXVHG7KHPHPEUDQHQRPLQDOFXWRIIV
REWDLQHG IURPPDQXIDFWXUHUZHUH  DQG  P8OWUDILOWUDWLRQ H[SHULPHQWV SHUIRUPHG RQ D
SODWH PRGXOH 5D\ IORZ ; 2UHOLV1RYDVHS DOORZLQJ WKH XVH RI  FPð IODW PHPEUDQH
)RXOLQJZLWK/RIWKH%6DVROXWLRQZDVSHUIRUPHGRYHUQLJKWDWDPELHQWWHPSHUDWXUHDWFRQVWDQW
703 RI  EDU $GVRUSWLRQ LVRWKHUPV LQ EDWFK PRGH ZHUH FDUULHG RXW WR FKDUDFWHUL]H WKH
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LQWHUDFWLRQV  7KH PHFKDQLVPV SRUH EORFNLQJ FDNH IRUPDWLRQ FRQFHQWUDWLRQ SRODUL]DWLRQ
RFFXUULQJ LQ WKH IRXOLQJPHPEUDQHVZHUH LGHQWLILHG ZLWK ILOWUDWLRQ H[SHULPHQWV 7KHPHPEUDQH
SURSHUWLHV SHUPHDELOLW\ SRURVLW\ SRUH GLDPHWHU WKLFNQHVV RI WKH GLIIHUHQW SDUWV RI WKH
PHPEUDQHZHUHDQDO\]HGE\PHDQVRIH[SHULPHQWVILOWUDWLRQ6(0$)0HWF

7KH PHWKRG RI YROXPH DYHUDJLQJ LV XVHG IRU WKH PRGHOLQJ DSSURDFK ,W LV RQH RI WKH
WHFKQLTXHVIRUPRGHOLQJRIWKHSRURXVPHGLD,WSURYLGHVDULJRURXVIRXQGDWLRQIRUWKHDQDO\VLVRID
SRURXVV\VWHP7KHGHYHORSPHQWLVEDVHGRQFODVVLFDOFRQWLQXXPSK\VLFVDQGLWSURYLGHVERWKWKH
VSDWLDOO\VPRRWKHGHTXDWLRQVDQGDPHWKRGWRSUHGLFWWKHHIIHFWLYHWUDQVSRUWFRHIILFLHQWVWKDWDSSHDU
LQWKRVHHTXDWLRQV
,Q WKLV SURMHFW ORFDO HTXDWLRQV LQ WKH SRURXVPHGLXP PHPEUDQH ZHUH LGHQWLILHG DQG
GHVFULEHGDWWKHORFDOVFDOHWKDQNVWRH[SHULPHQWDOUHVXOWVRIPHDVXUHPHQWVRI LQWHUDFWLRQVDQG
LGHQWLILFDWLRQ RIPHFKDQLVPV7KHPRGHORIPHPEUDQH IRXOLQJ LVEDVHGRQGLIIXVLRQRI VSHFLHV
DQGDGVRUSWLRQDWWKHIOXLGVROLGLQWHUIDFH7KHPHWKRGRIYROXPHDYHUDJLQJZDVWKHQDSSOLHGIRU
XSVFDOLQJWKHORFDOHTXDWLRQVDQGREWDLQLQJWKHPDFURVFRSLFHTXDWLRQVZLWKHIIHFWLYHFRHIILFLHQWV
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